BMJ Open publishes all reviews undertaken for accepted manuscripts. Reviewers are asked to complete a checklist review form (http://bmjopen.bmj.com/site/about/resources/checklist.pdf) and are provided with free text boxes to elaborate on their assessment. These free text comments are reproduced below.
GENERAL COMMENTS
"Stepped wedge cluster randomized controlled trial to assess the effectiveness of an optimization strategy for general anaesthesia on postoperative morbidity and mortality in elderly patients (the OPTI-AGED study): a study protocol" Molliex S. et al BMJ
To the editorial board, to the authors, This is a really interesting project which is supported by the French health-authorities. It aims to describe the postoperative outcome in elderly after major abdominal surgery under general anesthesia comparing standard of care and optimized care (hemodynamic, depth of anesthesia and protective ventilation). The methodology appears to be complex but it considers evolution of care and current difference between centers. Some minor points merit explanations as followed but this manuscript can be accepted for further publication.
Major comments:
The three main criticisms could be the number of patients to include which is very much important (> 2500 patients over 75 yo) even if emergent repair is an eligible criteria. Do the author stratify this point because the postoperative death is significantly more important in case of abdominal and emergent surgery? (Mallol M et al. Risk factors and mortality after elective and emergent laparotomies for oncological procedures in 899 patients in the intensive care unit: a retrospective observational cohort study. Patient Saf Surg. 2013 Sep 5;7(1):29.). This future and huge cohort is at risk not to be reach in different centers and we don't know in the statistical section if every centre has to include a similar number of patients to ensure comparability all along the period? The second aspect that authors have described is the difference of current practice among centers with a risk of major publications in the interval that will impair recruitment. (3) It is unlikely that 1:1 allocation will occur within the context of a cluster randomized trial -hence likely resulting in unequal sized study arms. How might this impact on the anticipated statistical power of the overall sample size? (4) There is the possibility of subgroup differences within the trial sample. For example, hip fracture patients have very poor long term prognoses that might not be impacted on by the trial intervention -in contrast to patients undergoing more invasive abdominal procedures. Do the authors plan on any a priori specified subgroup analyses?
Minor Comments (1) Criteria 1 and 8 on the list of exclusion criteria are simply mirror images of the inclusion criteria presented on page 6. These exclusion criteria can be simply omitted.
VERSION 1 -AUTHOR RESPONSE

1)
Editorial Requests:
-Please specify what the primary and secondary outcomes are in the abstract.
The primary and secondary objectives are now clearly stated in the abstract of the revised manuscript.
-Please thoroughly check the manuscript for grammatical/ typographical errors (e.g. page 3: "STRENGHTS AND LIMITATIONS")
The manuscript was checked for grammatical and typographical errors.
-Please remove the CONSORT checklist and instead provide a completed copy of the SPIRIT checklist (http://www.spirit-statement.org/). Please remember to include the relevant page number(s) from the manuscript next to each reporting item or state 'n/a' next to items that are not applicable to your study. For help and guidance completing the checklist see: http://www.bmj.com/content/346/bmj.e7586.
The consort checklist was removed. We provide now a completed copy of the spirit checklist figuring the relevant page number(s) from the revised manuscript next to each reporting item. Revised manuscript has been modified accordingly.
2)
Reviewer: 1 -The number of patients to include is very much important (> 2500 patients over 75 yo) even if emergent repair is an eligible criteria. Do the author stratify this point because the postoperative death is significantly more important in case of abdominal and emergent surgery? (Mallol M et al. Risk factors and mortality after elective and emergent laparotomies for oncological procedures in 899 patients in the intensive care unit: a retrospective observational cohort study. Patient Saf Surg. 2013 Sep 5;7(1):29.). We agree that number of patients to include is important but stepped wedge cluster randomized trial allows to include more easily an important number of subjects, notably because patients are assigned to a randomized group by time periods. As presented in manuscript, sample size estimation need to take into account intra-class correlation coefficient compared to an individual randomized trial which explains that sample size is increased (2500 patient's vs 1320). Sample size estimation is based on French Hospital Discharge database (PMSI). According to these database, the duration of the study and to the number of centers participating to the study (27 French University centers), we believe that there will be no difficulties for recruitment. Furthermore, because it's the clusters and not the patients which are randomized, it is not possible to stratify according to patient's characteristics. However, we appreciate the comment and we propose to consider emergent repair as covariate in multivariable analyses as is now stated the revised manuscript.
-This future and huge cohort is at risk not to be reach in different centers and we don't know in the statistical section if every centre has to include a similar number of patients to ensure comparability all along the period? We thank the reviewer to give us the opportunity to clarify this aspect. (9):936-48), the stepped wedge design is a type of crossover design in which different clusters cross over (switch treatments) at different time points. In addition, the clusters cross over in one direction only-typically, from control to intervention. The first time point usually corresponds to a baseline measurement where none of the clusters receive the intervention of interest. At subsequent time points, clusters initiate the intervention of interest and the response to the intervention is measured. More than one cluster may start the intervention at a time point, but the time at which a cluster begins the intervention is randomized. So, it is not necessary that each center includes same number of patients. If the period of study is reasonable, it seems correct to think that number of patients will be approximately the same for each step by center. Nevertheless, an important methodological point (described in manuscript) is that the cluster constitution was stratified according to planned recruitment of each participant centre for each type of surgery involved in the study. (7):611-8) demonstrated that patients with dementia are not more sensitive to volatile anesthetics than patients without dementia. Time-weighted average BIS-to-MAC ratios for 31 patients with dementia matched with 151 patients without dementia were not statistically different in a retrospective cohort. If we consider the results of the former study, the maintenance of BIS in the accepted range may result in unnecessary overdosing of anesthetics in patients with cognitive impairment. We also chose in our study to monitor the burst suppression that results principally during anaesthesia as a consequence of unnecessarily high cumulative doses of sedative and analgesic medications. An increasing anesthetic drug effect would result, particularly in elderly patients (Purdon et al. The Ageing Brain: Age-dependent changes in the electroencephalogram during propofol and sevoflurane general anaesthesia. Br J Anaesth. 2015 Jul; 115 Suppl 1:i46-i57.), in the appearance of burst suppression or the increase of their duration without translating necessarily on BIS value since a suppression ratio (a value quantifying the percentage of suppression during burst suppression pattern) up to 40% is not adequately reflected by the BIS value (Koitabashi T. Integration of suppression ratio in the bispectral index. J Anesth (2004) 18:141-143). Thus it seemed relevant to use a monitoring strategy associating BIS or entropy with a burst suppression measurement and not to exclude patients with dementia because of their high prevalence in the elderly patients. Concerning patients with a history of stroke, BIS will be measured on the side opposite to a localized lesion throughout the monitoring period (Fudickar et al. Bilateral measurement of bispectral index and mid-latencyauditory evoked potentials in patients with unilateral brain lesions. Journal of Critical Care (2009) 24, 545-50). The use of bilateral sensors to detect hemispheric differences in the brain will be also considered if available.
-Why the authors decide not to use a score as Dindo and Clavien's scale or the CCI (Comprehensive Complication Index) rather than a complex multi-composite score? Our primary outcome is not a complex multi-composite score but a composite of mortality or at least one major postoperative complications occurring by day 30 after surgery. These complications were chosen as they are directly life-threatening or related to long-term mortality in elderly patients, unlike Grade I and some Grade II complications in the Dindo and Clavien classification. This choice also allowed a 24% rate of the primary outcome in a population of patients large enough to allow the expected number of inclusion in all the centers concerned.
-Replace Trail with Trial (L 42 p6):
The correction was made -I am not sure the data that author aim to collect is required in this manuscript:
These data are required in the item n° 12 of the Spirit checklist (outcomes). Postoperative surveillance in the both arms of the study will be standardized. This includes daily clinical surveillance and biologic testing for complications as stated in the outcome section of the manuscript according to the criteria of respective learned societies and the related bibliographic references mentioned. The following sentence has been added to the outcome section of the revised manuscript: "An identical standardized surveillance will be daily performed in the 2 groups according to the aforementioned references".
-Will the authors report on compliance with the bundle in at least a subcomponent of the trial samplesuch as adequacy of anesthesia depth management? Especially if the trial is negative, this information might help explain the eventual results.
This comment is particularly relevant. In case of negative result, it is indeed essential to know if the bundle is inefficient or the adherence to the protocol insufficient. We added the following sentence in the statistical analysis section of the revised manuscript: "compliance with the optimization procedures will be analyzed in the intervention group, and the values of BIS, SR, MAP, SV, VT, FiO2, PEEP, as well as the recruitment maneuvers number will be compared in the 2 groups" -It is unlikely that 1:1 allocation will occur within the context of a cluster randomized trial -hence likely resulting in unequal sized study arms. How might this impact on the anticipated statistical power of the overall sample size? It's right that 1:1 allocation perhaps will be difficult to maintain in the context of such cluster randomized trial. However, it seems difficult to propose other ratio to not increase dramatically sample size. Despite this, we think that statistical power is guaranty as sample size estimation is based on a statistical power around 90% and simulations with ICC ranging between 0.005 to 0.05.
-There is the possibility of subgroup differences within the trial sample. For example, hip fracture patients have very poor long term prognoses that might not be impacted on by the trial interventionin contrast to patients undergoing more invasive abdominal procedures. Do the authors plan on any a priori specified subgroup analyses?
Thanks a lot for the helpful and relevant comment. A subgroup analyses according to hip fracture patients has been added to statistical analysis plan in the revised manuscript: "According to clinical relevance and to European Medicines (EMA) and Consolidated Standards of Reporting Trials (CONSORT) recommendations, subgroup analyses depending on hip fracture will be proposed after the study of subgroup × randomisation group interaction in regression models."
-Criteria 1 and 8 on the list of exclusion criteria are simply mirror images of the inclusion criteria presented on page 6. These exclusion criteria can be simply omitted.
The correction was made. Thank you.
FORMATTING AMENDMENTS (if any) Required amendments will be listed here; please include these changes in your revised version: 1. 
GENERAL COMMENTS
The authors have thoughtfully addressed all my comments. I
